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1. Introduction
In this document, we study MPR format for non-contiguous ULCA.
2. Discussion
2.1. Background
In the WF [1], it was mentioned that 2PA architecture would be used as a baseline for release 16 because 2 TX chains was the default assumption. But to support UL MIMO, an extra transmit path must be signalled. So, it was decided for non-contiguous ULCA that 1 TX chain should not be precluded for future releases for a potential separation class up to 200MHz. Therefore, we present preliminary data for single TX chain MPR as well as dual TX chain MPR for non-contiguous ULCA.
2.2. Single TX chain
To allow UL MIMO, only 1 TX chain must be used. For a potential 1PA MPR specification, from simulations, we have the following back-off. The BW separation class is assumed ≤ 100MHz with offset ∆MPRoffset applied for ≤ 200MHz. Simulations are shown in the appendix in section 4.2. Simulations must be verified by measurements, hence the square brackets.
MPRNCULCA = MPRCA_IM3 + ∆MPRoffset
-13dBm/MHz case: IMD3 falling in outer adjacent regions of the allocated CCs. IM5 falling in -30dBm/MHz region
MPRCA_IM3 = 
[11.5]; 

B < 1.08
-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MPRCA_IM3 = 
[17.5]; 

B < 1.08
∆MPRoffset = 0 for BW ≤ 100MHz.




     TBD for 100MHz < BW ≤ 200MHz (pending measurement verification)
Observation: MPR is larger for single TX chain compared with dual TX chain due to stronger forward IM3 and IM5 components.
2.3.  Dual TX chain
As per the WF, it is proposed to use the following MPRs for 2 TX chain and separation BW ≤ 200MHz. Assume a ∆MPRoffset for separation BW > 200MHz. Some measurements were provided and listed in the appendix in section 4.1. The measurements were done in NR band n77 for separation class up to 80MHz and n41 with separation class < 100MHz. Measurement results vary from band to band due to PA bias variation. 
MPRNCULCA = MPRCA_IM3 + ∆MPRoffset
-13dBm/MHz case: IMD3 falling in outer adjacent regions of the allocated CCs
MPRCA_IM3 = 
[9]; 
0 ≤B<0.54






[7]; 
0.54 ≤B<1.08






[6]; 
1.08 ≤B<2.16






[5.5]; 
2.16 ≤B<3.24






[5]; 
3.24 ≤B<5.4






[3]; 
5.4 ≤B
-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MPRCA_IM3 = 
[15]; 

0 ≤B<1.08






[14.5]; 
1.08 ≤B<2.16






[14]; 

2.16 ≤B<3.24






[13]; 

3.24 ≤ B < 5.04






[12]; 

5.04 ≤B< 10.08






[11]; 

10.08 ≤B< 16.56






[10.5]; 
16.56 ≤ B < 21.96






[10]; 

21.96 ≤B

∆MPRoffset = [0]dB for BW ≤ 200MHz. (pending measurement verification for separation class > 100MHz)



     [TBD]dB for BW > 200MHz (pending measurement verification)

3. Conclusion

Observation: MPR is larger for single TX chain compared with dual TX chain due to stronger forward IM3 and IM5 components.
Proposal 1: Use Dual TX chain MPR as suggested in section 2.3
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4. Appendix
4.1. 2 PA Measurements
Measured 2PA back-off data for various configuration/waveform for ≤ 100MHz separation for bands n41 and n77.
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1720+20gap+20 2PA 0 1 15 0 1 15 3730 3770 CP-OFDM IM3 6 10 0.36

1820+20gap+20 2PA 0 10 15 0 10 15 3730 3770 CP-OFDM IM3 5 8.5 3.6

1920+20gap+20 2PA 0 40 15 0 40 15 3730 3770 CP-OFDM IM3 1.5 7 14.4

2020+20gap+20 2PA 0 99 15 0 99 15 3730 3770 CP-OFDM IM3 0 6.5 35.64

2120+40gap+20 2PA 0 1 15 0 1 15 3720 3780 CP-OFDM IM3 6 10 0.36

2220+40gap+20 2PA 0 10 15 0 10 15 3720 3780 CP-OFDM IM3 4.5 8 3.6

2320+40gap+20 2PA 0 40 15 0 40 15 3720 3780 CP-OFDM IM3 1 7 14.4

2420+40gap+20 2PA 0 99 15 0 99 15 3720 3780 CP-OFDM IM3 0 6.5 35.64

2520+40gap+40 2PA 0 1 15 0 1 15 3710 3780 CP-OFDM IM3 6.5 10 0.36

2620+40gap+40 2PA 0 16 15 0 16 15 3710 3780 CP-OFDM IM3 4 9 5.76

2720+40gap+40 2PA 0 64 15 0 64 15 3710 3780 CP-OFDM IM3 0 7 23.04

2820+40gap+40 2PA 0 99 15 0 216 15 3710 3780 CP-OFDM IM3 0 7 56.7

2940+20gap+20 2PA 0 1 15 0 1 15 3720 3780 CP-OFDM IM3 6 10 0.36

3040+20gap+20 2PA 0 20 15 0 20 15 3720 3780 CP-OFDM IM3 4 9 7.2

3140+20gap+20 2PA 0 81 15 0 81 15 3720 3780 CP-OFDM IM3 0 6.5 29.16

3240+20gap+20 2PA 0 216 15 0 216 15 3720 3780 CP-OFDM IM3 0 6 77.76

3320+20gap+20 2PA 0 1 15 0 1 15 3730 3770 DFT-s-OFDM IM3 6.5 10 0.36

3420+20gap+20 2PA 0 10 15 0 10 15 3730 3770 DFT-s-OFDM IM3 4.5 9 3.6

3520+20gap+20 2PA 0 40 15 0 40 15 3730 3770 DFT-s-OFDM IM3 1 7.5 14.4

3620+20gap+20 2PA 0 99 15 0 99 15 3730 3770 DFT-s-OFDM IM3 0 6.5 35.64

3720+40gap+20 2PA 0 1 15 0 1 15 3720 3780 DFT-s-OFDM IM3 6 10 0.36

3820+40gap+20 2PA 0 10 15 0 10 15 3720 3780 DFT-s-OFDM IM3 4.5 8.5 3.6

3920+40gap+20 2PA 0 40 15 0 40 15 3720 3780 DFT-s-OFDM IM3 0 7.5 14.4

4020+40gap+20 2PA 0 99 15 0 99 15 3720 3780 DFT-s-OFDM IM3 4 6.5 35.64

4120+40gap+40 2PA 0 1 15 0 1 15 3710 3780 DFT-s-OFDM IM3 6.5 11 0.36

4220+40gap+40 2PA 0 16 15 0 16 15 3710 3780 DFT-s-OFDM IM3 4 9 5.76

4320+40gap+40 2PA 0 64 15 0 64 15 3710 3780 DFT-s-OFDM IM3 0.5 7.5 23.04

4420+40gap+40 2PA 0 99 15 0 99 15 3710 3780 DFT-s-OFDM IM3 0 7 35.64

4540+20gap+20 2PA 0 1 15 0 1 15 3720 3780 DFT-s-OFDM IM3 6 10.5 0.36

4640+20gap+20 2PA 0 20 15 0 20 15 3720 3780 DFT-s-OFDM IM3 3.5 8.5 7.2

4740+20gap+20 2PA 0 81 15 0 81 15 3720 3780 DFT-s-OFDM IM3 0 7 29.16

4840+20gap+20 2PA 0 216 15 0 216 15 3720 3780 DFT-s-OFDM IM3 0 6 77.76


4.2. 1PA Simulations
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